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(54) Local signal generator 

(57) A local signal generator includes a local oscilla- 
tor (1 08) and a frequency divider (1 09) having a plurality 
of divisor values. The divider divides the predetermined 
frequency (f L02 ) of a reference signal (S LQ 2) by a first 
divisor value M and a second divisor value N to produce 
a first local signal (S^ and a second local signal (S LT ) 
which are supplied to a demodulator (103) and a modu- 
lator (104), respectively The first divisor value M and 
the second divisor value N are set by selecting two dif- 
ferent ones from the predetermined divisor values so 
that communication is allowed in a desired communica- 
tion system. 
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Description 

The present invention generally relates to a radio 
communication apparatus and, in particular, to a local 
signal generator which generates a pair of local signals s 
of different frequencies for transmission and reception, 
respectively. 

In radio communication circuits, a local oscillator is 
necessary for frequency conversion, modulation, or 
demodulation. More specifically, a radio-frequency (RF) 10 
reception signal is converted to an intermediate-fre- 
quency (IF) reception signal by a frequency converter 
using an RF local signal for reception and then the IF 
reception signal is demodulated into a baseband recep- 
tion signal by a demodulator using an IF local signal for 15 
reception. Similarly, a baseband transmission signal is 
modulated into an IF transmission signal by a modulator 
using an IF local signal for transmission and then the IF 
transmission signal is converted to an RF transmission 
signal by a frequency converter using an RF local signal 20 
for transmission. These local signals are preferably gen- 
erated by a minimum number of local oscillators in order 
to achieve simplified circuit configuration, especially in 
the case of a mobile communication apparatus. 

In Japanese Patent Unexamined Publication No. 4- 25 
355540, a digital radio communication apparatus is dis- 
closed which is provided with a first focal oscillator for 
frequency conversion and a second local oscillator for 
modulation and demodulation. The second local signal 
of the second local oscillator is supplied to a modulator so 
and the divided-by-2 signal thereof is supplied to a 
demodulator. The difference in frequency between the 
second local signal and the divided-by-2 signal corre- 
sponds to the frequency step between transmission and 
reception channels. 35 

Another conventional circuit is disclosed in Japa- 
nese Patent Unexamined Publication No. 4-336715. 
This circuit includes a frequency divider and a band- 
pass filter to generate local signals for transmission and 
reception. The frequency divider divides the oscillation 40 
signal of a frequency oscillator to produce a local signal 
for transmission which is supplied to a modulator. The 
band-pass filter extracts a local signal for reception from 
the oscillation signal and its harmonics to output it to a 
demodulator. 45 

According to these conventional circuits, however, 
the transmission and reception frequencies and their 
frequency step are uniquely determined by the local 
oscillator. Therefore, in the case where the radio com- 
munication apparatus is used in another communication so 
system having a different frequency arrangement, it is 
necessary to replace the focal oscillator and the band- 
pass filter or to previously mount a plurality of local 
oscillators and band-pass fitters for modulation and 
demodulation. 55 

An object of the present invention is to provide a 
local signal generator which is capable of easily provid- 
ing a desired frequency arrangement. 

Another object of the present invention is to provide 
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a radio communication apparatus which is usable in dif- 
ferent communication systems having different fre- 
quency arrangements without, replacing any 
component. 

According to the present invention, a circuit is pro- 
vided with a signal generator and a frequency changer. 
The signal generator generates a signal of a predeter- 
mined frequency. The frequency changer produces a 
first local signal and a second signal which are used for 
reception and transmission, respectively, from the sig- 
nal of the predetermined frequency so that a frequency 
difference between a first local signal and a second sig- 
nal is set to a frequency step selected from a plurality of 
predetermined frequency steps. The frequency changer 
may be a frequency divider having a plurality of divisor 
values. The frequency divider divides the predeter- 
mined frequency of the signal by a first divisor value M 
and a second divisor value N to produce a first local sig- 
nal and a second signal which are used for reception 
and transmission, respectively. The first divisor value M 
and the second divisor value N are set by selecting two 
different ones from the divisor values. The frequency 
divider may produce a plurality of divided frequencies by 
dividing the predetermined frequency of the signal by a 
plurality of predetermined divisor values. From the 
divided frequencies, the first local signal and the second 
local signal may be selected by means of a selector, for 
example, wiring or selective interconnections. 

Since a pair of local signals are obtained from a sin- 
gle signal generator, the circuit configuration becomes 
more simple. Further, since the frequency changer is 
provided to generate the first local signal and the sec- 
ond signal, the first local signal and the second signal 
can easily change in frequency so as to be usable for 
reception and transmission in a plurality of different 
communication systems without replacing the signal 
generator. In the case where the divider is provided, by 
only selecting the first divisor value M and the second 
divisor value N of the divider, the first local signal and 
the second signal can easily change in frequency. 
Therefore, the signal generator and the frequency 
changer can be shared among different communication 
apparatuses. 

Fig. 1 is a block diagram showing an embodiment of 
a digital communication apparatus according to the 
present invention; 

Fig. 2 is a block diagram showing a first embodi- 
ment of a local signal generator according to the 
present invention; 

Fig. 3 is a block diagram showing a second embod- 
iment of a local signal generator according to the 
present invention; 

Fig. 4 is a block diagram showing a third embodi- 
ment of a local signal generator according to the 
present invention; 
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Fig. 5 is a block diagram showing a fourth embodi- 
ment of a local signal generator according to the 
present invention; 

Fig. 6 is a block diagram showing the detailed cir- 
cuit of an example of a divider used in each embod- 
iment; and 

Fig. 7 is a block diagram showing a general exam- 
ple of a divider used in each embodiment. 

Referring to Fig. 1 , a digital communication appara- 
tus is comprised of a reception system and a transmis- 
sion system. The reception system includes a 
frequency converter 101, an IF amplifier 102, and a 
quadrature demodulator 103. A received FtF signal S R 
of a frequency f R which is previously determined in a 
communication network is converted to a received IF 
signal S R(F of an intermediate frequency f R(F by the fre- 
quency converter 101 mixing the received signal S R 
with a local signal S tQ i of a frequency f t01 . After ampli- 
fied by the IF amplifier 102, the received IF signal S R)F 
is demodulated by the quadrature demodulator 103 
using a first local signal S LR of the frequency f RtF 
according to a predetermined digital modulation 
scheme. 

The transmission system includes a quadrature 
modulator 104, an IF amplifier 105, and a frequency 
converter 106. The quadrature modulator 104 modu- 
lates a second local signal S LT of an intermediate fre- 
quency f TIF according to digital transmitted data to 
produce a transmitted IF signal $j {F of the intermediate 
frequency f TIF . After amplified by the IF amplifier 105, 
the transmitted IF signal S T | F is converted to a transmit- 
ted RF signal S T of a frequency f T which is previously 
determined in the communication network by the fre- 
quency converter 106 mixing the transmitted IF signal 
Sj| F with the local signal S L oi of the frequency f LQ1 . 

The digital communication apparatus further 
includes a first local oscillator 107, a second local oscil- 
lator 108, and a frequency changer 109. The first local 
oscillator 107 generates the local signal S LO i of the fre- 
quency f LO i which is supplied to both the frequency 
converters 101 and 106. The second local oscillator 108 
generates a reference signal S LG 2 °f a frequency f L02 
which is output to the frequency changer 109. The fre- 
quency changer 109 is provided to change the frequen- 
cies of local signals supplied to the demodulator 103 
and the modulator 104. The frequency changer 109 
divides the frequency f L0 2 °* the reference signal S L0 2 
by two selected values M and N of divisors (M is not 
equal to N). A divided-by-M local signal S LR of the fre- 
quency f R]F and a divided-by-N local signal S L j of the 
frequency f TiF are supplied to the quadrature demodula- 
tor 103 and the quadrature modulator 104, respectively. 

The frequency changer 109 is designed to provide 
a plurality of divisors as will be described in detail. The 
frequency divisor values M and N are selected from 
these divisors so as to match the frequency arrange- 



ment of the digital communication apparatus to that of a 
radio communication system. More specifically, the fre- 
quency divisor 109 produces a plurality of frequencies 
which are generated by dividing the frequency f L 02 of 

5 the reference signal S L0 2 by the respective divisors. 
Two different frequencies f R(F and f T)F are selected from 
these generated frequencies by means of wiring or 
selective interconnections so that the difference 
between these frequencies f R | F and fxiF is coincident 

w with that between the radio frequencies f R and ft* 

It is assumed that the first local oscillator 107 gen- 
erates the frequency f LO i of 980-1005MHz and the sec- 
ond local oscillator 108 generates the frequency f L 02 of 
90MHz. In this case, when the digital communication 

15 apparatus is used in a digital communication system 
conforming to Global System for Mobile Communication 
(GSM), that is, the reception frequency f R of 935- 
960MHz, the transmission frequency f T of 890-91 5MHz, 
and the reception and transmission channel interval of 

20 45MHz, the divisor values M and N of the divider 109 
are set to M = 2 and N = 1 . When the digital communi- 
cation apparatus is used in another digital communica- 
tion system where the reception frequency f R is 950- 
975MHz, the transmission frequency f T 935-960MHz, 

25 and the reception and transmission channel interval of 
15MHz f the divisor values M and N of the divider 109 
are set to M = 3 and N = 2. Similarly, by only setting the 
divisor values M and N of the divider 1 09 to appropriate 
values, more specifically only changing the wiring or 

30 interconnections, the digital communication apparatus 
may be easily applied to a plurality of different commu- 
nication schemes. In this embodiment, the frequency 
changer 109 is provided with a plurality of output termi- 
nals corresponding to different divisors, two of which are 

35 selected so as to match the predetermined frequency 
arrangement of the relevant communication system. 

It should be noted that the digital communication 
apparatus may be usable in a larger number of different 
communication schemes in the case of employing an 

40 adjustable-frequency local oscillator as the second 
oscillator 108. 

Referring to Fig. 2, the frequency changer 109 may 
include two dividers 201 and 202 which receive the ref- 
erence signal S L02 from the second local oscillator 108. 

45 Each of the dividers 201 and 202 has a plurality of out- 
puts of different frequencies which are generated by 
dividing the frequency f L0 2 of the reference signal S L o2 
by different divisor values. The frequency 
f R ip (=f L02 /M) is selected from the outputs of the 

so divider 201 and the frequency f TIF (=f ic&M) is 
selected from the outputs of the divider 202. The divid- 
ers 201 and 202 has either the same dividing ratios or 
different dividing ratios. 

In the case of the dividers comprising a plurality of 

55 1/2-dividers connected in series, the divisor values M 

and N are selected from 1.2,4, 8 and 2 K (K is the 

number of output taps). As described before, in the case 
of GSM system, M=2 and N=1 are selected. In the other 
case of the divider 201 comprising a plurality of 1/3- 
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dividers connected in series and the divider 202 com- 
prising a plurality of 1/2 -dividers connected in series, 
the divisor value M is selected from 1, 3. 9. 27. .... and 

3 K and the divisor value N is selected from 1 , 2, 4. 8 

and 2 K In this embodiment, the divisor values M and N 5 
are set by selecting two different output taps of the divid- 
ers 201 and 202 by means of wiring. 

Referring to Fig. 3, the frequency changer 109 may 
include a divider 301 and a selector 302. The divider 
301 receives the reference signal S L02 from the second 10 
local oscillator 108 and has a plurality of outputs of dif- 
ferent frequencies which are generated by dividing the 
frequency f L0 2 of the reference signal Slo2 by different 
divisor values. The selector 302 selects the frequencies 

f RIF ( sf 1.02^) and f TIF ( =f L02 /N ) ,rom the OUtpUtS Of 15 

the divider 301. The respective dividing ratios D r D K of 
the divider 301 maybe 1/1, 1/2, 1/3, 1/4,..., 1/K, In the 
case of K=4, the divider 301 may be formed with a com- 
bination of two 1/2-dividers and a 1/3-divider. In the 
case of K=6, the divider 30 1 may be formed with a com- 20 
bination of three 1/2-dividers, a 1/3-divider and a 1/5- 
divider. The respective dividing ratios D r D K may be 
1/1, 1/2, 1/4,. ... 1/2 K as described above. 

The selector 302 is provided wit K input terminals 
and two output terminals. The respective input terminals 25 
receive the dividing ratios D r D K and the respective out- 
put terminals output the frequencies f R)F (=f L02 /M) 
and f T iF( = fL02'N) t0 the demodulator 103 and the 
modulator 104. As described before, in the case of GSM 
system, two dividing ratios 1/2 and 1/1 are selected. 30 
The selector 302 includes selective interconnections 
which selectively connect between the input terminals 
and the two output terminals. More specifically, the 
selector 302 may be a manually-operated selector 
switch. Alternatively, the selector 302 may be an electri- 35 
cally-ope rated selector which selects two interconnec- 
tions according to a control signal received from a 
processor of the digital communication apparatus. As 
described before, the two interconnections may be per- 
formed by means of wiring. 40 

Referring to Fig. 4, the frequency changer 109 may 
include two dividers 201 and 202 and two selectors 401 
and 402 corresponding thereto. The dividers 201 and 
202 receive the rieference signal S L02 from the second 
local oscillator 108. Each of the dividers 201 and 202 45 
has a plurality of outputs of different frequencies which 
are generated by dividing the frequency f L0 2 of the ref- 
erence signal by different divisor values. The fre- 
quency f pip (=f L02 /M) is selected from the outputs of 
the divider 201 by the selector 401 and the frequency so 
f T(F (»f L02 /N) is selected from the outputs of the 
divider 202 by the selector 402. The selectors 401 and 
401 are similar to the selector 302 of Fig. 3. 

Referring to Fig. 5, the frequency changer 109 may 
include two dividers 501 and 502 which are connected 55 
in series, each of which has a plurality of different divid- 
ing ratios. The divider 501 divides the frequency f L02 of 
the reference signal S L0 2 by different divisor values. 
The frequency f RIF (=f i^M) is selected from the out- 



puts of the divider 501 . Further, one of the outputs of the 
divider 501 is supplied to the divider 502 which divides 
it by different divisor values. The frequency 
f TIF (=f L02 /N) is selected from the outputs of the 
divider 502. Needless to say, a selector may be con- 
nected to each of the dividers 501 and 502 to select the 
input of the divider 502, the frequency f R(F . and the fre- 
quency fjip . 

As described above, the frequency changer 109 is 
formed using a parallel-output divider which outputs a 
plurality of output signals which are obtained by dividing 
the frequency f L o2 °* ^ e reference signal S L0 2 by divi- 
sor values. Such a divider may be implemented by a 
plurality of different dividers each having a different 
dividing ratio. The detailed circuit of the divider will be 
described hereinafter. 

Referring to Fig. 6, a parallel-output divider includes 
a 1/2 divider and a 1/3 divider. The 1/2 divider is com- 
prised of a flip-flop circuit 601 with the inverted output 
thereof connected to the input. The 1/3 divider is com- 
prised of two flip-flop circuits 602 and 603 and an AND 
gate 604, where these flip-flop circuits 602 and 603 are 
connected in series and the respective inverted outputs 
of the flip-flop circuits 603 and 602 are connected to the 
inputs of the AND gate 604 whose output is supplied to 
the input of the f Hp-f lop circuit 603. The frequency f L o2 
of the reference signal S L02 is supplied as a clock signal 
to the flip-flop circuits 601-603. 

Referring to Fig. 7, the parallel-output divider may 
be comprised of K dividers having K dividing ratios: 1/2, 

1/3, 1/4 1/K, respectively. These dividers divide the 

frequency f L0 2 of ^ e reference signal S L02 by respec- 
tive divisor values. Employing this parallel-output 
divider, the different divisor values M and N are selected 
from 1 , 2, 3, .... K in the above embodiments as shown 
in Figs. 2-5. 

Claims 

1 . A circuit for generating a first local signal (S LR ) and 
a second local signal (S LT ) which are used for 
reception and transmission, respectively, character- 
ized by: 

a signal generator (108) for generating a signal 
of a predetermined frequency (^02); and 
a frequency changer (109) for generating the 
first local signal and the second local signal 
from the signal of the predetermined frequency 
so that a frequency difference between the first 
local signal and the second local signal is set to 
a frequency step selected from a plurality of 
predetermined frequency steps. 

2. The circuit according to claim 1 , wherein the fre- 
quency changer produce the first local signal and 
the second local signal by dividing the predeter- 
mined frequency by a first divisor value M and a 
second divisor value N, the first divisor value M and 
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the second divisor value N being set by selecting 
two different ones from a plurality of divisor values. 

The circuit according to claim 2, wherein the fre- 
quency changer comprises; s 

a frequency divider (201, 202, 301, 501, 502) 
for dividing the predetermined frequency by a 
plurality of divisor values to produce divided 
frequencies, respectively; and 10 
a selector (302, 401 , 402) for selecting the first 
local signal and the second local signal from 
the divided frequencies. 

The circuit according to claim 2, wherein the fre- is 
quency changer comprises: 

a first divider (201) for dividing the predeter- 
mined frequency of the signal by the first divi- 
sor value M to produce the first local signal, the 20 
first divider having a plurality of outputs each of 
which is obtained by dividing the predeter- 
mined frequency by a different divisor value, 
the first divisor value M being set by selecting 
one of the outputs of the first divider; and 25 
a second divider (202) for dividing the predeter- 
mined frequency of the signal by the second 
divisor value N to produce the second local sig- 
nal, the second divider having a plurality of out- 
puts each of which is obtained by dividing the 30 
predetermined frequency by a different divisor 
value, the second divisor value N being set by 
selecting one of the outputs of the second 
divider. 

35 

The circuit according to claim 2, wherein the fre- 
quency changer comprises a parallel-output divider 
(301) for dividing the predetermined frequency of 
the signal by a plurality of divisor values to produce 
divided signals, respectively, and the first and sec- 40 
ond local signals being obtained by selecting two 
different ones from the divided signals. 

The circuit according to daim 2, wherein the fre- 
quency changer comprises: 45 

a first divider (501) for dividing the predeter- 
mined frequency of the signal by a plurality of 
divisor values to produce first divided signals, 
respectively, one of the first divisor value M and so 
the second divisor value N being set by select- 
ing one of the first divided signals; and 
a second divider (502) for dividing one of the 
first divided signals by a plurality of divisor val- 
ues to produce second divided signals, respec- 55 
tiveJy, the other of the first divisor value M and 
the second divisor value N being set by select- 
ing one of the second divided signals. 



7. The circuit according to claim 2, wherein the fre- 
quency changer includes a selector (302, 401 , 402) 
for selecting the first divisor value M and the second 
divisor value N. 

8. The circuit according to claim 7, wherein the first 
divisor value M and the second divisor value N are 
selected by wiring. 

9. The circuit according to claim 7, wherein the first 
divisor value M and the second divisor value N are 
selected by selective interconnections. 

10. The circuit according to claim 3, wherein 

the frequency divider comprises: 

a first divider (201) for dividing the predeter- 
mined frequency of the signal by a plurality of 
first divisor values to produce first divided fre- 
quencies, respectively; and 
a second divider (202) for dividing the predeter- 
mined frequency of the signal by a plurality of 
second divisor values to produce second 
divided frequencies, respectively, 

the selector comprises: 

a first selector (401) for selecting the first local 
signal from the first divided frequencies; and 
a second selector (402) for selecting the sec- 
ond local signal from the second divided fre- 
quencies. 

11. The circuit according to claim 3, wherein the fre- 
quency divider comprises a parallel-output divider 
(301) for dividing the predetermined frequency of 
the signal by the divisor values to produce the 
divided signals, respectively. 

12. The circuit according to claim 3, wherein the fre- 
quency divider comprises a first divider (501) and a 
second divider (502); and the selector comprises a 
first selector and a second selector, wherein 

the first divider divides the predetermined 
frequency of the signal by a plurality of first divisor 
values to produce first divided signals, respectively; 

the first selector selects at least one from the 
first divided signals to produce the first local 
signal; 

the second divider divides a selected one of the 
first divided signals by a plurality of second divi- 
sor values to produce second divided signals, 
respectively; and 

the second selector selects the second signal 
from the second divided signals. 

13. The circuit according to claim 3, wherein the selec- 
tor selects the first local signal and the second local 
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signal by wiring. 

14. The circuit according to claim 3, wherein the selec- 
tor selects the first local signal and the second focal 
signal by selective interconnections. 

15. The circuit according to claim 2, wherein the first 
divisor value M and the second divisor value N are 
selected so that transmission and reception using 
the first local signal and the second local signal are 
allowed in a desired frequency arrangement 

1 6. The circuit according to claim 1 , further comprising : 

a reception circuit (101 , 102, 103) for producing 
a reception digital signal from a reception sig- 
nal and the first local signal; and 
a transmission circuit (104, 105, 106) for pro- 
ducing a transmission signal from a transmis- 
sion digital signal and the second local signal. 

17. The circuit according to claim 16, wherein 

the reception circuit comprises a demodula- 
tor (103) for demodulating the reception signal 
using the first local signal to produce the reception 
digital signal; and 

the transmission circuit comprises a modula- 
tor (104) for modulating the second local signal 
according to the transmission digital signal to pro- 
duce the transmission signal. 

18. The circuit according to claim 17, wherein the 
reception signal and the first local signal are of a 
first intermediate frequency, and the transmission 
signal and the second local signal are of a second 
intermediate frequency. 

19. The circuit according to claim 18, further compris- 
ing: 

a first frequency converter (101) for converting 
a first radio frequency of a radio-frequency 
reception signal to the first intermediate fre- 
quency to produce the reception signal; 
a second frequency converter (106) for con- 
verting the second intermediate frequency of 
the transmission signal to a second radio fre- 
quency to produce a radio-frequency transmis- 
sion signal; 

a first intermediate-frequency amplifier (102) 
connected between the first frequency con- 
verter and the demodulator; and 
a second intermediate-frequency amplifier 
(105) connected between the second fre- 
quency converter and the modulator. 

20. The circuit according to claim 2, wherein the fre- 
quency changer having a plurality of output termi- 
nals corresponding to different dividing ratios from 
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which two different dividing ratios 1/M and 1/N are 
selected to produce the first local signal and the 
second local signal, respectively. 

5 21. A digital communication apparatus comprising: 

a receiver (101, 102) for receiving a radio-fre- 
quency reception signal of a first predeter- 
mined radio frequency to produce a reception 

io signal of a first intermediate frequency; 

a transmitter (106, 105) for transmitting a radio- 
frequency transmission signal of a second pre- 
determined radio frequency from a transmis- 
sion signal of a second intermediate frequency; 

is a demodulator (103) for demodulating the 

reception signal using a first local signal of the 
first intermediate frequency to produce a 
reception digital signal; and 
a modulator (104) for modulating a second 

so local signal of the second intermediate fre- 

quency according to a transmission digital sig- 
nal to produce the transmission signal, 

characterized by: 

25 

a local oscillator (108) for generating an oscilla- 
tion signal of a predetermined frequency; and 
a frequency divider (1 09) for dividing the prede- 
termined frequency of the oscillation signal by 

30 a first divisor value of M (M is an integer) and a 

second divisor value of N (N is an integer differ- 
ent from M) to produce the first local signal and 
the second local signal, respectively, the first 
divisor value M and the second divisor value N 

35 being selected from predetermined divisor val- 

ues of the divider. 

22. The digital communication apparatus according to 
claim 21, wherein the first divisor value M and the 

40 second divisor value N are selected so that the 
radio-frequency reception signal and the radio-fre- 
quency transmission signal are usable in a prede- 
termined radio communication system and a 
frequency difference between the radio-frequency 

45 reception signal and the radio-frequency transmis- 
sion signal is set to a predetermined frequency 
interval. 

23. The digital communication apparatus according to 
so claim 21 or 22, wherein the first divisor value M and 

the second divisor value N are selected by wiring. 

24. The digital communication apparatus according to 
claim 21 or 22, wherein the first divisor value M and 

55 the second divisor value N are selected by selective 
interconnections. 

25. A communication method for generating a first local 
signal and a second local signal which are used for 
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reception and transmission, respectively, in a com- 
munication apparatus, characterize by the steps of: 

a) generating a signal of a predetermined fre- 
quency: and 5 

b) producing the first focal signal and the sec- 
ond local signal from the signal of the predeter- 
mined frequency so that a frequency difference 
between the first local signal and the second 
local signal is set to a frequency step selected 10 
from a plurality of predetermined frequency 
steps. 

26. The method according to claim 25, wherein the step 

(b) comprises the steps of producing the first local 15 
signal and the second local signal by dividing the 
predetermined frequency by a first divisor value M 
and a second divisor value N, the first divisor value 
M and the second divisor value N being set by 
selecting two different ones from a plurality of divi- 20 
sor values. 

27. The method according to claim 26, wherein the step 
(b) comprises the steps of: 

25 

dividing the predetermined frequency by a plu- 
rality of divisor values to produce divided fre- 
quencies, respectively; and 
selecting the first local signal and the second 
local signal from the divided frequencies. so 

28. The method according to claim 25, wherein the first 
divisor value M and the second divisor value N are 
changed so that a frequency difference between ' 
the first local signal and the second local signal is ss 
set to another frequency step selected from the pre- 
determined frequency steps. 
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FIG. 2 



O O 6 Q 



• • • 



Ms 



«1 



DIVIDER 



< — o- 



201 



i 



202 



DIVIDER 



• • • 



6 6 6 6 



EP0 792 052A1 



FIG. 3 
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